Many scholars and experts have studied the issue of regional disparity. Until recently, however, there were insufficient resources suited for estimating the imbalance of income between regions resulting in the researchers collecting, processing, and using data on their own such as gross value of industrial, agricultural outputs, net material product, and national income utilized and so on. Consequently, there are a number of examples of different income inequality figures predictions that use the same inequality index with identical regions during the same period, and these confused many researchers.
To resolve the issue of data inconsistency and lack of clarity posed by previous studies, this study uses the statistics book "Compendium of Statistics 1949 Statistics -2004 This study examines the details of China's major regional development policies since its foundation, and focuses on the analysis of how these policies influenced the resolution of inequality between regions through Gini coefficient analysis, coefficient of variation analysis and Theil index analysis.
The results of the income inequality analysis of Mao's time show that income inequality coefficients are up and down. In the age of the reform and opendoor policy, the income disparity in the eastern region drastically decreased, which in turn reduced the national income disparity among regions. However, from the 1990s the income convergences among regions in eastern coastal areas began to cease, which resulted in spreading income disparity among the regions all over China. The coefficients of income inequality indices have decreased since the mid-2000s.
Equilibrium regional growth is a plan to create a balanced society so that all regions share balanced prosperity and to fulfill national integration, and the development of the central and western regions of China should be achieved for China to become the 21st century great economic power. In order to attain this goal, the government needs to support underdeveloped regions in the eastern region while it conducts a preferential development plan for the central and western regions of China.
This paper is organized in the following manner. Section 2 examines prior studies on regional income disparity in China. Section 3 includes the estimated income disparity among the regions in China and consideration of the issues found from the conducted. Section 4 and 5 contains the elaboration of indices utilized for income disparity estimation and analysis of the estimated result. In conclusion, section 6 explains the general characteristics of the trend of regional income disparity in China and suggests policy implications to control the income inequality in this country.
2.0
Literature review After signing the Treaty of Nanjing with Britain in 1840, many Chinese cities were opened for foreign trade. With the advancement of western empires, the cities showed dramatic development, and China suffered serious economic unbalance. When the People's Republic of China was established in 1949, the population in the coastal regions reached 43% of the entire population, with 70.2% of the industrial gross production in the country concentrated in the regions. Since then, the widening of income disparity has become a major concern of the Chinese government as it is recognized as one of the results of China's dramatic economic growth and large labor mobility. Whether the Chinese government's regional development policy narrows or widens regional disparity, it is an issue that many scholars and experts have dealt starting with the well-known debate by Lardy (1976 Lardy ( , 1980 and Donnithorne (1972 Donnithorne ( , 1976 in the 1970s. After that, many scholars and experts discusses this topic (Paine, 1981; Cannon, 1990; Lyons, 1991; Tsui, 1991 Tsui, , 1996 Kanbur and Zhang, 2005; Liu and Li, 2006; Fan et al, 2009; Gries and Redlin, 2009; Cai et al, 2010) .
Journal of Economic and Financial Studies. Page 47 Shanghai  430  Tianjin  299  Heilongjiang 238   Shanghai  2,498  Beijing  1,290  Tianjin  1,160   Shanghai  8,652  Beijing  6,804  Tianjin  4,696   Shanghai  78,326  Beijing  69,248  Tianjin  61,252   3 lowest regions   Sichuan  69  Guangxi  67  Guizhou  58   Yunnan  226  Guangxi  225  Guizhou  175   Anhui  1,390  Gansu  1,384  Guizhou  1,034   Yunnan  13,497  Gansu  12,856  Guizhou  10,301 Ratio 1 In addition, since the publication of statistic data of the population census conducted in 1982, indexes with regard to health, education, and human development, like infant mortality or illiteracy, have been widely utilized as variables (World Bank, 1984; Dreze and Sen, 1989; Bramall, 2001; Li and Zhu, 2006; Wang, 2006; Sicular et al, 2007; Keidel, 2009 ). Often-used other resources include Gross Value of Industrial and Agricultural Outputs (Riskin, 1987; Lee, 2000) , Net Material Product and National Income Utilized (Lyons, 1991; Tsui, 1991) . 1
Even though people used the same analysis method, they often produced different research results, along with having reliably issues (Paine, 1981; Riskin, 1987; Tsui, 1996; Kanbur and Zhang, 1999; Im, 2005) .
However, as a result of consistent efforts of the Chinese government to advance the clarity of the definition and statistics of variables, the reliability of statistic data has greatly improved (Zhao and Tong, 2000) . In particular, the government's recently published statistic contains new indices that have not been aggregated before, providing possibility of conducting research in various aspects on regional inequality. Provinces, metropolitan cities, and autonomies in China were utilized as a basic unit for analysis, with the method of dividing regions into eastern, central, and western parts that the National Bureau of Statistics of China began to utilize in 2003. 2 Hainan, which separated from Guangdong in 1988, is included in Guangdong because of data limitations. Four metropolitan cities including Beijing, Shanghai, Tianjin, and Chongqing were selected as research regions. Chongqing, in the meantime, although becoming autonomous from Sichuan province in 1997, has data aggregated separately since 1949, provided by the National Statistics Office, therefore is regarded as one of the metropolitan cities.
Estimation indices and methodology
Per capita GDP was converted to real GDP to estimate China's income inequalities by means of a GDP deflator, where estimation indices include Gini Coefficient and Coefficient of Variation to measure gaps between the spread of population and income distribution, and Theil Index that utilizes the concept of entropy. The coefficient formulae for these indices are as follows:
Gini coefficient
The formula to measure a Gini coefficient is shown below in equation ( represents the income of j region (province). Also, n refers to the number of the object regions and cities for measurement. The closer the estimated Gini coefficient is to 1, the higher the degree of income inequality, and the income complains are determined as serious when the figure is over 0.4.
Coefficient of variation
The formula to measure a coefficient of variation is shown above in equation (02)
Y is the national mean income of China. The higher the coefficient, the higher the inequality.
Theil index
Eq. (03) The Theil index measured in general is shown in equation (03), where i Y represents the income of i region (province), Y refers to the gross income of China, i P indicates the population of i region (province), and P refers to the entire population of China. If the incomes among regions (provinces) are equally distributed,
on the right term comes 1 ln , with its value becoming 0, and as a result the entire Theil index becomes 0. The higher the degree of income complains among regions, the higher the coefficient of the Theil index. The Theil index is divided again into 2 terms, to measure the degree of inequality within inter-regions and intra-regions.
T = Tinter + Tintra
Tinter refers to a Theil index to measure income disparity between the regions with its formula shown in the following equation (04)
Eq. (04) In equation (4), Page 49
Eq. (06) Tintra refers to the Theil index to measure income disparity within the regions, where The Gini coefficients of the central and western regions of China move between 0.1 and 0.2, which indicates that the provinces and cities in these two regions tend to gain lower than the average when it comes to income levels. The Gini coefficients of these two regions show slight drop, but not as much as the eastern region of China. 5 1952 1955 1958 1961 1964 1967 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009 Gini Nation Eastern Central Western
Coefficient of variance (CV)
Inequality figures measured using CV are shown in [ Figure 2 ]. The CV of the whole nation plummets during the movement of the Great Leap Forward in the late 1950s. In the 1960s, the coefficient levels off, which then greatly increased from the start of the Cultural Revolution until the late 1970s. Entering the 1980s, the coefficient dips again, then increases in the 1990s, which on a whole is similar to the trend of the Gini coefficient, but higher in terms of the range of fluctuation. In the eastern region, the coefficient repeats its ups and downs until the 1970s, and then shows distinct decrease from the second half of the 1970s. Also, its coefficient shows a similar pattern to the pattern the country's CV, which then becomes lower than of the country's CV from the 1990s. However, the indices of Theil Inter nearly sextupled compared to the figure in the first stage of the country establishment, when the reform and opendoor policy of the country allowed the eastern coastal regions to have rapid development, which in turn led to widening regional income disparity between the central and western inland regions. (0.0129/0.0755)
The causes of these fluctuations can be figured out in [ Figure 4 ]. It shows that the income inequality in China is unexpectedly attributed mainly to an intra-regional factor rather than an inter-regional factor. In particular, the inequality coefficient within the eastern region of China can mostly represent the inequality index within the whole nation. In addition, with even development of the cities in the eastern coastal region in the wake of the reform and opendoor policy, the inequality in the eastern region showed dramatic decrease, which greatly contributed to reversing the whole nation's inequality index downwards. The regional income inequality in the western and central regions is decreasing, but not as significantly as the decrease in the eastern region.
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After taking those three predicted index results into consideration, the income inequality figures are up and down until the late 1970s, which then goes significantly downwards in the late 1980s when China put the reform and opendoor policy into practice. Then, in the 1990s, the coefficients show an upward trend.
The Gini coefficient, CV, and Theil index all clearly present that coefficients of the income inequality within the eastern region dipped rapidly after the end of the 1970s, which led to a decrease of income inequality coefficient in the whole nation. When the reform and opendoor policy was implemented, however, the eastern coastal region had rapid development, which has widened the income gap between the east coastal region and inlands.
Effects regional development policies on income disparity
In the previous section, the estimation of income inequality coefficients in China was taken into consideration in a broad manner. In this section, the change of income inequality coefficients will be considered more in detail by dividing into three periods, in line with the change of Chinese government's major policy direction for regional development. The first period is from 1949 when Mao Zedong established the People's Republic of China to 1977 shortly before the implementation of the reform and opendoor policy. The second period is from 1978 to 1991 during the first half of the reform and opendoor period, and the final period is from 1992 to 2010 when Deng Xiaoping reaffirmed the reform and opendoor policy by developing the socialist market economy. : 1949-1977 The first period between 1949 and 1977 was the time when the central government after the establishment of the People's Republic of China started implementing the planned economy under the rule of Mao Zedong. When the Communists established the government, almost 70% of the industry was concentrated on the coastal regions, with 55% of the coastal region products focused on Beijing, Tianjin, Shanghai, Shenyang, Anshan, Benxi, Dalian, Fushun. Consequently, the target of the First Planning initiated in 1953 was to relocate industries to inlands in order to fix this regional unbalance. The comprehensive goal was established to relocate industries mostly concentrated in coastal areas to the inland regions, and to make a balanced development. 80% of the 156 projects and 68% of the 694 industrial items were relocated in the central and western inland regions.
The first period
During the period of the second Five-year Planning that began in 1957, the Great Leap Forward Movement was rising as well. Great Leap Forward is an attempt to surpass Britain in the short-term period and ultimately catch up with the United States, by expanding social infrastructure, and cultivating croplands using rural labor. Accordingly, the government divided the country into 7 cooperation regions -Northeast, North, East, South, Central, Southwest, and Northwest -under the second planning, and individual regions were in operation with a view to develop an independent economic zone fully equipped with an industrial system to achieve self-reliance as fast as each could (Zhao and Gu, 1995: 392) .
The indices for income inequality measured during this period show a record-high between 1959-1960, when the country was hit by devastating natural disasters, and then goes downward. This result is contrary to the Journal of Economic and Financial Studies. Page 52 opinion of some scholars who asserted that the regional income disparity became even wider, as the government controlled immigration between the urban and rural regions, and also resources were distributed in pursuit of industrialization, which in turn reduced the proportion of resources allocated to rural regions (Perkins and Yusuf, 1984; Kueh, 1989) .
Mao made a development plan to relocate the country's major industries to its remote hinterland to protect them in the event of a third world war as the country was in bad terms with the Soviet Union and the United States. His idea was incorporated in the Third Planning (1966) (1967) (1968) (1969) (1970) and Forth Planning (1971) (1972) (1973) (1974) (1975) of the country. He envisaged three lines of defense on national territory, and all his endeavors were given to secure the third line of defense, the remote hinterland, called the Third Front. 4 His strategy to build the industrial base in the Third Front, to secure its industries from foreign attacks, was put into practice, and industries of transportation, coal, electric power, steer, and nonferrous metals were constructed in mountains, dispersion, and in caves of the Third Front region. As a result, about 29,000 items were built in the region by the end of the 1970s, with about 2,000 large-mid scale companies and research complexes, 45 large-scale industrial bases, and 30 emerging cities (Park, 2006: 39) .
Consequently, the investment in the eastern region out of the entire construction investments was reduced to 26.9% over the period of the Third Planning, while the portion of investment on the central and western regions located on the Third Front increased to no less than 52.7%. Also, 60.5% of the national investments during the Forth Planning were concentrated on the inland regions (Yang, 1990: 236) . Then, when the relationship between China and the United States improved from the mid-1970s, the strategy of the Third Front was weakened, and investment on coastal regions, such as developing oil fields in the eastern region, increased on a gradual basis as shown in Table 2 . Yang (1990: 235) The inland-oriented balanced development policy executed during the central planning system after the foundation of China has caused many major industrial facilities to move from the eastern coast to inland regions, and many constructions took place through new large-scale investments. Such major industrial facilities, however, did not consider economic factors such as the economy of scale or external effects and moved into mountainous areas or remote areas, failing to establish industrial interrelationships with local industries at all, so it did not contribute much to the reduction of economic gaps with developed eastern regions. Rather, in the late 1970s, the relatively developed regions such as Shanghai, Liaoning, and Tianjin grew even faster, further expanding the income gap between regions.
The result can be identified by the increasing figures of the Gini Coefficient, CV, and Theil coefficient from [ Figure 1 ] to [ Figure 4 ], which is the opposite of the research results of Lardy (1980) , Paine (1981) and Zhang et al (2001) , who said that the income disparity was converged over the period, while it coincided with the research of Tsui (1991) , Jian et al (1996) and Kanbur and Zhang (2005) . They said the income disparity gap became wider during that period. : 1978-1991 In 1978 to 1991, China made a rapid economic growth by adopting the reform and opendoor policy and throwing the policy of seclusion that the country maintained all the while. Deng Xiaoping valued meritocracy Journal of Economic and Financial Studies.
The second period
Page 53 and competence based on utilitarianism and "The Getting Rich First theory," and took the opendoor policy to actively accept foreign systems, funding, technology, and talent instead of pursuing the self-reliance system. The policy-makers expanded foreign exchange for economic growth, absorbed advanced technologies from the west, and decided to attract foreign capital by selecting strategy zones to facilitate access to overseas markets and manage connection with overseas Chinese. To fulfill these policy strategies, Guangdong Province in 1979 was given trade autonomy in 1979, and four regions were designated as Special Economic Zones (SEZs), including Shenzhen, Zhuhai and Shantou in Guangdong and Xiamen in Fujian adjacent to Taiwan, Macao and HongKong. 5 The local governments that have jurisdiction over the Special Economic Zones were given considerable discretion, such as having rights to export intermediate goods duty-free or holding foreign exchange to be earned, and attracting foreign capital by ensuring preferential treatment in several factors, including income tax, tariff, and exports and imports. At the same time, the government planned to construct the largest-scale Shanghai-Baishan Steering Factory Complex as a single project, and also 22 national core projects and new other projects were mostly allocated in Shanghai, Jiangsu, Zhejiang, Shandong, and Heilongjiang, to completely shift the direction of government development policy from the central and western regions all the while to the eastern region as priority.
In 1984, 14 more cities in the coastal region were open for foreign trade, with the suburbs of these 14 cities establishing Economic and Technical Development Zones and Industrial Development Zones, which received preferential treatment proportionate to the Special Economic Zones, at the same time. 6 In 1985, the Pearl River Delta, the Min Nan region in Fujian, and the Yangtze River Delta were designated as Coastal Open Zones, whereas in 1988 and 1989 the whole regions of Liaoning Peninsula and Shandong Peninsula were additionally designated as Special Economic Zones to serve as crucial base regions for the Bohai Bay development strategy. Those zones that were opened for trade were given many preferential treatments, including government funding, foreign fund distribution, foreign exchange holding, tax, tariff, land use, foreign exchange, and investment.
This reform and opendoor policy allowed a great number of labor workers in rural areas to relocate to eastern regions or coastal regions, while the control of the central government on prices, inputs, and outputs reduced on a gradual basis. Also, more weight of production was placed on the private sector, while most foreign investments were concentrated on the eastern coastal region (Duan, 2008: 27) . Government spending on the coastal regions went up, with 46.5% of the budget concentrated on the coastal regions in 1991, and the proportion of investment from social fixed assets went above 50%.
On the other hand, these policy measures to develop eastern coastal regions with preferential treatments brought about concern that they could widen economic and income disparity between the central and western regions through the improvement of economic efficiency. Moreover, the trend of fiscal decentralization that began from the early 1980s led to considerable reduction in the power of the central government to redistribute national budget to low-income regions. Also, there was a following research result that as some rich east coastal provinces, such as Guangdong and Fujian, absorbed most of the foreign investment that flowed in China, financial capital entered into those prosperous regions, which in fact widened inter-regional income disparity between high-income and low-income regions. (Yang, 1990; Khan et al, 1992; Tusi, 1996; Wang, 2006 ).
However, this paper' analysis shows that all inequality indices during this period exhibited a distinct downward trend, therefore the previous claim regarding inter-regional income disparity seems unreasonable here. Another indication of converging income disparity is that the reduction of income inequality during this period was mostly attributed to reduction in income gap within the eastern region. Rapid growth of the eastern regions, particularly Zhejiang, Jiangsu, Guangdong, and Shandong, and the slowdown of growth in the former industrial cities in Liaoning, "Anti-mega city" policy against metropolitan cities, such as Beijing, Tianjin, and Shanghai, implemented in 1986 worked together to reduce income inequality drastically within the eastern region. Income inequality between the eastern region and inland regions did not increase considerably, which, in turn, reduced the total index of the national income inequality.
In other words, national income disparity was narrowed down along with the implementation of the reform and opendoor policy, mostly due to the reduction in income disparity among the eastern coastal regions (Lyons, 1991; Fan, 1995; Fujita and Hu, 2001; Lin and Liu, 2006; Gries and Redlin, 2009 : 1992-2010 The final analysis period is from 1992 until 2010. Deng came to Guangdong and reiterated his will to expand the reform and opendoor policy through the socialist market economy, when the government's biased support for the eastern regions along with the reform and opendoor policy escalated conflicts between local and central governments.
As the government abolished the price planning and double price system under the Eighth Planning that began in 1991, the price system showed improvement, along with the considerably enhanced resource distribution function of the market. In addition, plans for developing the coasts and the Yangtze River Valley, or plans for developing the Yangtze River and Yellow River were included in the development plans, which was a new policy measure for the purpose of creating balanced regional development, called T-type or  -type development plans. Both plans commonly emphasize the connection of all inland regions with coastal regions, and also included development plans for provinces located in remote hinterlands. Therefore, unlike the past preferential development strategy that Deng Xiaoping implemented, this government set a new national goal to create a society where all classes of life can share profits in harmony. 9 To support this plan, the government continued to push forward the western development plan, and with the expansion of the network of national roads, China's Northeast Development Project through the reform of state-owned enterprises in Liaoning, Jilin, and Heilungjiang, implemented a development strategy for the central region. 10 In addition, the Yangtze River Delta, Beijing and Tianjin, Chengdu and Chongqing, and three eastern provinces were designated as four core regions to be developed. It is important to note that the Chengdu economic zone was included for the first time in the four core regions.
Looking at the trend of income gap during the third period on Figure 4 , all inequality indices turned upwards, which, however, declined under the implementation of the reform and opendoor policy, and then the income gap rose again. This coincides with Zheng and Chen's (2008) argument that compared to Deng's opening up polices, later development policies initiated by both Zhu Rongji government and Wen Jiabao government are less effective in terms of reducing regional inequality.
The cause of this fluctuation is the reverse of the trend of reduction in intra-regional income inequality with the fast growth of the eastern coastal regions. Another reason is that the income gap between the eastern region and Journal of Economic and Financial Studies. Page 55 central-western regions became wider. In addition, income inequality, which has gradually declined all the while, began to increase little by little within the western regions, which indicates slight but additional impacts.
Conclusion and policy implications
This paper uses the statistics resources recently announced by the Chinese government to analyze the trend of regional imbalance since the foundation of the People's Republic of China to remove the issue of inconsistency and incoherency that the existing reports had. Through such analysis, we review the influence of the major regional development policies from the early days of foundation of China until now on the regional gaps in China.
The result of analysis showed some rather unforeseen facts when considering China's regional policy goals in the past. The first period is from the establishment of the People's Republic of China until the reform and opendoor policy. The result shows that income inequality coefficients are up and down. The second period is the age of the reform and opendoor policy. In this period, the income disparity in the eastern region drastically decreased, which in turn reduced the national income disparity among regions. The third period is from 1992 until 2010. Income disparity is again increasing from the early 1990s.
If this economic disparity among regions spreads more without control, it will cause more serious social and political problems, and will bring about negative impacts on China's political, economic, and social stability.
China's Plan of Western Region Grand Development in the end of the 1990s or the recent plan for northeastern and central region development is also part of the measures to solve economic disparity among regions.
In order to attain the country's goal to reduce inter-regional income disparity, the government needs to consider support for underdeveloped regions in the eastern region of China within the minimum while it conducts preferential development plan for the central and western regions of China.
It desperately needs to attract investment for backward regions in the central and western areas and support them, by making the coordination function of the market economy and planned economy in harmony and integrating them in an organic manner.
One thing that needs to be noted is that coefficients of all estimated income inequality indexes have been decreasing since the mid 2000s. However, it may take more observation to decide whether such phenomenon is the result of the policy of 'building of a harmonious society' pursued by Hu Jintao.
